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Imidazothiadlazine derivatives, a process for preparing the same and their use as medicaments 

The present invention relates to 1.3,6.7-tetrahydro-7-oxoimidazo[4.5-c][1.2.6Jthiadiazine 2-oxide deriva- 
tives of general formula (I): 



10 




CI) 



IS 



20 



25 



in which R. . Ra and R* are the same or different and represent an alkyi group, an aryi group or an arall<yl 
group, each of which may have one or more substituents; and R3 represents a hydrogen atom, a halogen 
atom, an alkyi group, an aryi group or an araikyi group, each of which groups may have one or more 
substituents. and a process for preparing the same. The imidazothiadiazine derivatives are useful as 
hypotensive and vasodilating agents. 

As thiadlazine compounds, there are known monocyclic 1 .2.6-lhiadiazine S-oxide derivatives (J Bar- 
hjenga. M. Tom5s. J. F. Ldpez-Ortiz and V. Qotor: J. Chem. Soc. PerWn Trans I: 1983. 2273-2276 (1983)) 
However, no imidazothiadiazine compound having a condensed imidazole ring has been known 

It has now been found, tiiat thiadiazine compounds of Uie formula I'having a condensed imidazole ring 
exhibit unique pharmacological properties in view of ttieir stiuctural similarity to xanthine compounds' 
r. invention relates also to a process for preparing the 1.3.6.7-tetrahydro-7.oxoimidazor4.5-cV 

[1.2.6J«iiadiazine 2K)xide derivatives of ttie general fonnuia (I), which comprises reacting an imidazole 
denvative of general formula (III): . ^ 



9 ^ 
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35 
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wherein fj,. R^ and R« are as defined above: and is a hydrogen atom, an alkyi group, an aryi group or 
an aralkyl group, each of which group may have one or more substituents. with a thionyl halide and if 
required, reacting ttie resulting compound with a halogenating agent. 

^ The compounds according to the present invention are organic tfiree-coordinate sulfur compounds and 
have the sulfur atom as an asymmetiic center. The compounds accordingly exist as optica! isomers or 
racemates. It is thus noted that the imidazothiadiazine derivatives according to the present invention should 
be construed as encompassing all of ttieir isomers including their racemates and optical isomers. The 
imldazomiadiazme derivatives as represented by tiie general formula (I) are novel compounds having an 

^5 imidazo[4.5-c][1.2.6]thiadiazine skeleton and having potent activities for relaxing blood-vessels, ttius beinq 
useful as hypotensive dnjgs and vasodilators. 

In the imidazothiadiazine derivatives as represented by the general formula (1). the term "alkyi group- 
referred to herein is used to mean a straight or branched chain, monovalent saturated hydrocarbon residue 
having 1 to 10. preferred 1 to 6. particulariy preferred 1 to 4 carbon atoms Including, for example, methyl. 

so etnyi. propyl, isopropyl. butyl, isobutyl. sec-butyl, tert-butyl, pentyl. isopentyi. tert-pentyl. neopentyl. hexyl. 
isohexyl. 1-methylpentyl. 2-methylpentyl. 3-methyipentyl. heptyl. octyl. nonyl. or decyl. The alkyi group may 
have one or more substituents including, for example, a halogen atom, an amino group, a mono-or di-C- 
U-aiKylamino group, an 0x0 group, a hydroxyl group, an C-Ce-alkoxy group, a phenoxy group having one 
or more substituents on its benzene ring, or a heterocyclic group. The alkyi group having a halogen atom as 
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obromohexyl. The alkyi group substituted by di-Ci-Cs-alkylamino group may include, for example. 4- 
dimethylaminobutyl or 6-dimethylaminohexyl group. The alkyI group substituted by an oxo group may 
include, for example. 5-oxohexy!. 6-oxoheptyl. 7-oxooctyl. 8-oxononyl or the 9-oxodecyl group.' The alkyI 
group having an Ct-Cs-alkoxy group may ^include, for example. 4-methoxyburyl. 5-methoxypentyl. 5- 
methoxyhexyl or 6-methoxyhexyl. The alkyI group substituted by a phenoxy group may include, for 
example. 3-phenoxypropyl, 4-phenoxybutyl. 5-phenoxypentyl or 6-phenoxyhexyl. As the alkyI group substi- 
tuted by a phenoxy group with the substituent on its benzene ring, there may be exemplified an alkyI group 
having a phenoxy group substituted by one or more Ci-Ce-alkyI groups, halogen atoms, hydroxyl groups, 
Ci-C4-alkoxy groups, amino groups, mono-or di-Ci-C4-alkylamino groups, oxo-Ci-Ci-alkyI groups, sul- 
fonamido groups or nitro groups on its benzene ring. Such substituted aikyi group may include, for 
example, 4-(4-chlorophenoxy)butyl, 5-(4-chlorophenoxy)pentyl, 6-{4-chlorophenoxy)-hexyl. 4-(4-methox- 
yphenoxy)butyl, 5-(4-methoxyphenoxy)pentyl or 6-(6-methoxyphenoxy)hexyL As an alkyI group substituted 
by a heterocyclic group may be exemplified morphollnopropyl. pyrrolidinopropyl. piperidinobutyl, mor- 
ph'olinobutyl. pyrrolidinobutyl or piperidinobutyl. 

"The aryl group may specifically include, for example, a phenyl group or a naphthyl group. As specific 
examples of the substituent on the aryl group may be exemplified Ci-Ci-alkyl groups, halogen atoms, nitro 
groups, amino groups, mono-or di-Ci-Ci-alky!amino groups, hydroxyl groups, Ci-C^-aikoxy groups, 
phenoxy groups, sulfonamide groups or oxo-Ct-Ci-alkyl groups. The substituted aryl groups may include, 
for example. 4-chlorophenyl. 3-chlorophenyl. 4-methoxyphenyl, 4-dimethylaminophenyl or 4-hydroxyphenyl. 

The aralkyi group may include, for example, a benzyl group or a phenethyl group. As substituents on 
the aralkyi group, there may be exemplified Ci-C*-alkyl groups, halogen atoms, nitro groups, amino groups, 
mooo-or di-Ci-C*-alkylamino groups, hydroxyl groups, Ci-C4-aikoxy groups, phenoxy groups, sulfonamide 
groups or oxo-Ci-Ci-alkyl groups. The substituted aralkyi group may include, for example. 4-ch(orobenzyl. 
3-chlorobenzyl. 4-methoxybenzyl, 4-dimethylaminobenzyl or 4-hydroxyben2yL 

The term "one or more substituents" as applied to any of the afore-mentioned groups means preferably 
one to three, most preferably one or two substituents. 

The imidazothiadiazine derivatives as represented by the general formula (I) may be prepared by 
various processes. As representative of such processes will be described the following reaction schemes: 

Reaction Scheme 1: 




(D 

wherein R^, Ra, R* and R'a are as defined above and X is a halogen atom. 

In the above reactions, the hydrolysis of the 1 ,3,7-trisubstituted xanthine derivative as represented by 
the general formula (11) may be preferably carried out in the presence of an inorganic base such as sodium 
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hydroxide and potassium hydroxide, particularly at the concentration of 3-4N. in water or in a mixture of 
water and an alcohol, under reflux at elevated temperatures. Reaction time is not limited to any particular 
range of periods and may vary depending upon raw material, solvent and so on. 

In the above reactions, the cyclization of the imidazole derivative as represented by the general formula 
(III) is conducted under dry conditions in a tertiary amine such as pyridine or triethylamine or in an inert 
solvent such as benzene, toluene, dichlormethane or chloroform with the above-illustrated tertiary amine as 
a catalyst. The thiOnyl halide and the catalyst are preferably employed in an equimolar or slightly excess 
amount with respect to the imidazole derivative as represented by the general formula (III). This reaction is 
an exothermal one so that it is preferred to conduct the initial stages of the reaction under cooling. Reaction 
time may be suitably determined in accordance with solvent, reaction and the temperature used. 

Reaction Scheme 2: 




in which Ra* is a halogen atom and Ri , Ra and R* have the same meanings as above. 

As shown in Reaction Scheme 2 illustrated hereinabove, the compounds as represented by the general 
formula (H can be prepared by reacting a 1 .3,6,7-tetrahydro-7-oxolmida2o(4,5-cH1 .2,61thiadiazin0 2-oxide 
derivative as represented by the general formula (H with a halogenating agent. As the halogenating agent 
there can be generally employed thionyl chloride, thionyl bromide, phosphorus oxychloride, phosphorus 
oxybromide, phosphorus pentachloride, phosphorus pentabromide. sulfuryl chloride, sulfuryl bromide or the 
like; however, thionyl chloride, thionyl bromide, sulfuryl chloride or sulfuryl bromide are preferably em- 
ployed. As to thionyl chloride or thionyl bromide, it is prefeaed to use it in a large excess amount without 
any other solvent, at ambient or elevated temperatures. As to sulfuryl chloride or sulfuryl bromide, it is 
preferred to canry out the reaction at ambient temperature in an inert organic solvent such as carbon 
tetrachloride, chloroform and dichloromethane. The sulfuryl halide may be employed in equimolar or slightly 
excess amount with respect to the compound as represented by the. general formula (1*). Reaction time can 
conveniently vary depending upon solvent, raw material and reaction temperature. 

Among the intermediate compounds used In the above reactions, novel 1 .3.7-trisubstituted xanthine 
derivatives as represented by general formula (Vl) below can be prepared by reacting a 3,7-disubstituted 
xanthine derivative as-represented by the general formula (iV) with a phenoxyalkyi halide as represented by 
general formula (V) in a conventional manner as illustrated by the following reaction scheme: 
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varioI!'s^o^^S^h^i^^^^^^^ ^"^^ P^^^^"* «^ ^e administered orally in 
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onate. potassium phosphate, talc, magnesium stearate. anhydrous silicic acid, mannitol. 
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maltose, lactose, glucose or starch, particularly corn starch. As oily vehicles or solvents, there can be used 
vegetable oil such as sunflower oil or aninnal oil such as liver oil. 

Enteric preparations are prepared by coating tablets, granules or fine granules with one or more enteric 
bases such as cellulose acetate phthalate. hydroxypropylmethylcellulose acetylsuccinate and maleic anhy- 
5 dride copolymer according to conventional manner. 

The imidazothiadiazine compounds according to the present invention can also be administered 
intravenously or subcutaneously in the form of solutions, suspensions or emulsions. These formulations 
may be prepared by dissolving, suspending or emulsifying the active components together with dissolving 
agents, emulsifying agents or other auxiliary agents. As the solvent, water, physiological saline, an alcohol 
'10 such as ethanol. propanediol and glycerol, or a mixture thereof are preferably used. 

The present invention will be described more in detail by the way of examples. 



Example 1: 

a) Hexyllheobromine (7,5 g) was added to 60 ml of 3N sodium hydroxide, and the mixture was 
refluxed at elevated temperatures for 6 hours. After the reaction mixture was cooled to ambient temperature, 
it was extracted with chloroform and the extract was dried and concentrated under reduced pressure to give 
the residue which in turn was subjected to silica gel column chromatography using a chlorofonm/ethanol 

20 {25:2(v'V)) eluent, thereby yielding 2.6 g (38%) of 5-hexylaminocarbonyl-l-methyl-4-methylaminoimidazoIe 
as an oil. A portion of this product was then treated with an ethanolic solution of picric acid to give its 
picrate. 

Melting point: 164- 165 
IR(KBr) (max)cm-': 3320. 3280. 1625. 1310 
25 NMR(DMS0-d6) 5: 0.87(3H.t). 1.M.7(8H.m). 2.84(3H.s). 3.20{2H.q). 3.87(3H.s). 7.59(1H.t). 8.58(2H,s). 

8.64(1 H.s) 

b) A solution of 2 J g of the product obtained in (1) above in 40 ml of dry pyridine was cooled In an 
ice-salt bath and then 1.5 g of thionyl chloride was added dropwise thereto. The solution was then* wanned 
gradually to ambient temperature and stinted for 3 hours. The reaction mixture was concentrated under 

30 reduced pressures to give the residue that in turn was subjected to silica gel column chromatography using 
a chlorofonm/ethanol (100:1 (v/v)) eluent to yield 1.6 g (64%) of 1-hexyl-1.3.6.7-tetrahydro-3,6-dimethyl-7- 
oxoimida2o[4,5-c][1.2,eithladiazine 2-oxide as an oil. 

High Resolution MS (CzzHaoNdOaS): 
Calculated: 
35 284.1306 
Found: 

284.1285 

IR(Nujol) (max)cm-': 1670. 1130 

NMR(CDCf3) 6 : 0.89(3H.t). 1.1-1.9(8H.m). 3.63(1H.q). 3.44{3H.q). 4.00{1H.q). 7.44(1H.s) 

40 

Example 2: 

a) Hexyitheophylline was hydrolyzed and treated in substantially the same manner as described in 
45 Example 1 a) to give 1-hexyI-4-methylamino-5-methylaminocarbonylimidazole (63% yield). 
Melting point: 114- 116 *C 
IR(KBr) (max)cm-': 3530. 3420. 3300. 1640. 1610 
NMR{CDCi3) 5 : 0.87(3H,t). 1.M.5(6H.m). 1.8-2.0{2H,m). 
2.90(3H.s). 2.92(3H.d), 3.S2(1H.bs). 4.23{2H.t), 7.16(1H.bs) 7.22(1 H.s) 
50 b) A solution of 2.4 g of the product obtained in a) above and 1.3 g of Iriethylamine in 50 ml of dry 

pyridine was cooled in an ice-salt bath and then 15ml of a dry benzene solution containing 1.3 g of thionyl 
chloride was added dropwise thereto. The temperature of the solution was then warmed gradually to 
ambient temperature and stirred for 2 hours. The reaction mixture was filtered off and the filtrate was then 
concentrated under reduced pressures to give the residue that in turn was subjected to silica gel column 
55 chromatography using a chloroform/ethanol (40:1(v/v)) eluent to yield"* 1.3 g (46%) of 6-hexyl-l .3.6.7- 
tetrahydro-1 ,3-dimethyl-7-oxoimidazo(4.5*c][1 .2.6Ithiadiazine 2-oxide. 
Melting point: 62 - 63 *'C 
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NMR(CDCl3)5 :0.88{3H,t). 1.M.5(6H,m). 1 .7-2.0{2H.m), 3.34(3H.s), 3.45(3H,s). 4.25(1H.t), 4.27(1H.t). 
7,45(1 H.s) 

Elemental Analysis from CtaHacNtOzS: 
Calculated: 
5 C. 50.68; H. 7,09: N. 19.70 

Found: 

0.50.87: H. 7.10; N, 19.78 



10 Example 3: 

a) Benzyitheobromlne was hydrolyzed and treated in substantially the same manner as described in 
Example 1 a) to give 5-ben2ylaminocarbonyl-1-methyl-4-methylaminoimida20le (38% yield). 

Melting point: 110-111 *C 
75 IR(KBr) (max)cm-*: 3280. 1600 

NMR(CDCl3) B : 2.84<3H.s), 3.74(1H.bs). 3.86(3H.s). 4.58(2H.d). 7.18(1H,s). 7.32(5H.s. IH.bs) 

b) The product obtained in a) above was cyclized and treated in substantially the same manner as 
described in Example 1 b) to give 1-ben2yl-1.3.6,7-tetrahydro-3,6-dimethyl-7-oxoimida2o(4.5-c][1.2.61- 
thiadiazine 2-oxide (93%). 

20 Melting point: 154- 155 

IR(KBr) (max)cm-^: 1665, 1135 

NMR(CDCl3) 6 : 3,44(3H.s). 3.94(3H,S). 4.65(1 H.d). 5,38(1 H.d). 7,32{5H.s) 7.41 (1H,s) 

Elemental Analysis from Ci3Hi4N402S: 
Calculated: 
25 C. 53.78: H. 4.86; N, 19.30 
Found: 

C, 53.87: H. 4.81; N. 19.27 



30 Example 4: 

^) Benzyltheophylline was hydrolyzed and treated in substantially the same manner as described in 
Example 1 a) to give 1-ben2yl-4-methylamino-5-methyiamlnocarbonylimida20ie (52% yield). 
Melting point: 113- 114 -C 
35 IR(KBr) (max)cm-': 3310. 3260, 1620 

NMR(CDCl3) 6 : 2.81 (3ad), 2.91 (3H,s). 4.05(1 H.bs). 5.44(2H.s).6.68(1H.bs). 7.1-7.5(6H.m) 
b) The product obtained in a) above was cyclized and treated in substantially the same manner as 
described in Example 1 b) to give 6-benzyl-1.3,6,7-tetrahydro-1,3-dimethyl-7-oxoimidazo[4.5-c][1,2.6]- 
thiadiazine 2-oxide (74%). 
40 Melting point: 1 1 3 - 1 1 4 *»C 

IR(KBr) {max)cm-' : 1 655. 1 1 35 

NMR{CDCl3) 6 : 3.34{3H.d). 3.46(3H.s). 5.50(2H.s). 7.33(5H.s). 7.43(1 H.s) 

Elemental Analysis from CnHnNiOaS: 
Calculated: 
45 C. 53.78: H. 4.86: N.I 9.30 
Found: 

C. 53.50; H, 4.84; N, 19.30 



50 Example 5: 

a) 5-Methoxyhexyltheobromine was hydrolyzed and treated in substantially the same manner as 
described in Example 1 a) to give 5-(5-methoxyhexyl)aminocarbonyl-1-methyl-4-methylaminoimidazole 
(29% yield) as an oil. 
55 As picrate: 

Melting point: 144 - 145 *C 
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IR{KBr) (max)cm-^ 3330, 3280. 1630. 1320 
NMR(DMSO-ds) 5 : 1.04(3H.d). 1 .1-1 .6{6H.m). 2.84(3H.s). 3.19(3H.s). 3.0'3.3(3H,m). 3.87(3H.s). 7.59- 
(iH.t). 8.58(2H.s). 8,65(1 H.s) 

b) The product obtained in a) above was cyclized and treated in substantially the same manner as 
5 described in Example 1 b) to give i.3,6.7-tetrahydro-1-(5-methoxyhexyl)-3.6-dimelhyl-7-oxoimidazo[4.5-c]- 
[1.2.6]thiadia2ine 2-oxide (84%) as an oil. 

High Resolution MS (CoHaaNiOaS): 
Calculated: 
314.1411 
70 Found: 

314.1413 

IR(Nujol) (max)cm"': 1670. 1140 
NMR(CDCl3) S : 1.12(3H.d). 1 .3-2.0(6H.m). 3.30(3H,s. IH.m). 3.45(3H.s). 3.62(1 H.q). 4.00(1 H.q). 7.41- 

(1H.S) 



Example 6: 

a) 3-(4-Morpholino)propyltheobromine was hydrolyzed and treated in substantially the same manner 
20 as described in Example 1 a) to give 1-methyl-4-methylamino-5-[3-{4-morphormo)propylaminocarbonyl]- 

imidazoie (26% yield) as an oil. 
As hydrochloride: 

Melting point: 209 - 212 '»C (decomposed) 
IR(KBr) (max)cm": 3305. 2750-2300, 1660 
25 NMR(D20) 5 : 2.0-2,3{2H.m), 2.94(3H.s). 3.2-4.3(1 2H.m}. 3,93(3H.$). 8.32(1 H,s) 

b) The product obtained in a) above was cyclized and treated in substantially the same manner as 
described in Example 1 b) to give 1.3.6,7-tetrahydro-3.6-dimethyl-1-[3-(4-morpholino)propylh7-oxoimidazo- 
[4.5-c][1.2.61thiadia2ine 2-oxide (78%). 

Melting point 73 - 74 «C 
30 IR(KBr) (max)cm-': 1660. 1130 

NMR(CDCl3) 5 : 1.92(2H,m). 2.30-2.56(6H.m). 3.44(3H.s). 3.64-3.B4(4H.m). 3.88-4.24(2H.m). 3.96(3H,s). 

7.42(1 H.s) 

Elemental Analysis from CnHa^NsOaS: 
Calculated: ' 
35 C.47.69;H. 6.46; N, 21.39 
Found: 

a47.45;H, 6.45; N. 21.39 



40 Example 7: 

a) 8-Oxonony {theobromine was hydrolyzed and treated in substantially the same manner as de- 
scribed in Example 1 a) to give l-methyl-4-methylamino-5-(8-oxononyl)aminocarbonylimidazole (31% yield) 
as an oil. 
45 As picrate: 

Melting point: 118 - 119 'C 

IR(KBr) (max)cm-i: 3320. 3290. 1710. 1625 

NMR(DMS0-d6) 6 : 1.1-1.7(10H. m). 2.06(3H. s). 2.40(2H. t). 2.87(3H. s). 3.19(2H. q). 3.87(3H. s), 7.58- 
(1H. t). 8.54(2H. s). 8.64(1 H. s) 
50 b) The product obtained in a) above was cyclized and treated in substantially the same manner as 

described in Example 1 b) to give l.3.6.7-tetrahydro-3,6-dimethyl-1-(8-oxononyl)-7-oxoimidazo[4.5-c][1.2,6]- 

thiadiazine 2-oxide (42%). 
Melting point: 87 - 88 *C 
IR(KBr) {max)cm-' : 1 71 0. 1 655. 1 1 20 
55 NMR(CDCl3) 5 : 1.2-1. 8(1 OH.m). 2.12(3H.s). 2.41{2H.t). 3.45(3H.s). 3.61(1H.q). 3.96(3H.s). 3.97(lH.q), 

7.41(1 H.s) 

Elemental Analysis from Ct5H24N*03S: 
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C, 52.92: H. 7.11; N. 16.46 
Found: 

C. 52.64: H, 7.08; N. 16.35 



Example 8: 

a) 4-Phenoxybutyltheobromine was hydrolyzed and treated in substantially the same manner as 
described in Example 1 a) to give 1'methyl-4-methylamino-5-(4-phenoxy)butylaminocarbonylimida20le (34% 

10 yield) as an oil. 
As picrate: 

Melting point; 137 - 138 **C 

IR(KBr) (max)cm-': 3340, 3270. 1630. 1320 

NMR(DMSO-ds) 5 : 1.5-1.9(4H,m). 2.85(3H.s), 3.28(2H,q). 3.88(3H.s). 3.9a(2H.t). 6.8-7.0(3H,m). 7,1-7.4- 
15 (2H.m). 8.65(1 H.s) 

b) The product obtained in a) above was cyclized and treated in substantially the same manner as 
described in Example 1 b) to give 1.3,6,7-letrahydro-3.6-d(methyl-1-(4-phenoxy)butyl-7-oxoimidazo[4.5-c]- 
[1.2,6]thiadiazine 2-oxide (72%). 

Melting point: 80 - 81 *C 
20 IR(KBr) (max)cm-': 1680. 1250. 1 120 

NMR(CDCl3) S : 1.7-2.1 (4H,m). 3.44(3H.s). 3.50-3.80(1 H.m), 3.95(3H.s). 3.98{2H.t). 4.00-4.30(1 H.m). 
6.80-7.03(3H.m), 7.15-7.38(2H.m), 7.40(1 H,s) 
Elemental Analysis from C16H20N4O3S: 
Calculated: 
25 C. 55.16; H. 5.79: N. 16.08 
Found: 

C. 54.95: H. 5.73; N, 16.01 



30 Example 9: 

a) 3-Methyl-7-propylxanthine (10.4 g) was dissolved in 200 ml of an ethanol/water (3:2 (v/v)) mixed 
solution containing 2.2 g of sodium hyddroxide and 15.5 g of 4-(4-methoxyphenoxy)butylbromide was 
added to the solution. The mixture was then refluxed at elevated temperatures for 12 hours. The reaction 

35 mixture was concentrated under reduced pressure to give the residual liquid which in turn was alkalized 
with iN-sodium hyd/oxide solution and then extracted with chloroform. The extract was dried and 
concentrated under reduced pressure to dryness. The residue was then subjected to silica gel column 
chromatography using a chlorofomnethanol (40:1 (v/v)) eluent to yield 12.5 g (65%) of 1-{4-(4-methox- 
yphenoxy)butyl]-3-methy!-7-propylxanthine. 
40 Melting point: 61 - 62 **C 

IR{KBr) (max)cm-^ 1700. 1660. 1240 
NMR(DMS0-d6) 6 : 0.95(3H.t). 1.7-2.1(6H.m). 3.58(3H,s). 3.75(3H.s). 3.95(2H.t), 4.09(2H.t). 4.25(2H.t). 
6.81 (4H.S). 7.52(1 H.s) 

b) The product obtained in a) above was hydrolyzed and treated in substantially the same manner as 
45 described in Example 1 a) to give 5-[4-(4-methoxyphenoxy )butylaminocarbonyl]-4-methy (amino- 1- 

propylimidazole (26%) as an oil. 
As picrate: 

Melting point: 82 - 83 *C 

IR(KBr) (max)cm"^: 3410. 3380. 1625. 1225 
50 NMR(DMS0-d6) 5 : 0.81 (3H.t). 1 .6-1 .9(6H.m). 2.84(3H.s). 3.26(2H.t). 3.69(3H.s), 3.92(2H.t), 4.26(2H.t). 

6.84{4H.s). 7.82(1 H.t). 8.59(2H.s). 8.73(1 H.s) 

c) The product obtained in b) above was cyclized and treated in substantially the same manner as 
described in ExampI 1(2) to give 1,3.6.7-tetrahydro-1-{4-(4-methoxyphenoxy)butyl]-3-methyl-6-propyl-7- 
oxoimidazo(4.5-c][1.2.6]thjadiazine 2-oxide (71%) as an oil. 

55 High Resolution MS (CtsHasNiOiS): 
Cafculated: 

406.1674 
Found: 
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406.1666 

IR(Nujol) (max)cm-^ 1640, 1220. 1140 
NMR{C0Cl3) 5 : 0.95(3H.t). 1. 7-2.1 (6H.m). 3.45(3H.s). 3.64(1 H.q). 3.75(3H,s). 3.93(2H.t). 4.04(1 H.q). 
4.21(lH.t). 4.25(1H.t). 6.81(4H.s). 7.45(1H,s) 



Example 10: 

a) 3-Methyl-7-propylxanthin0 and 6-(4-methoxyphenoxy)hexyl bromide were reacted and treated in 
substantially the same manner as described in Example 9 a) to give l-(6-{4-methoxyphenoxy)hexyi]-3- 
methyl-7-propylxanthine (47%). 

Melting point: 56 - 67°C 
IR(KBr) (max)cm"\ 1765. 1655. 1240 
NMRCCOCb) 5 : 0.95(3H,t). 1. 3-2.1 (lOH.m). 3.58(3H.s). 3.76(3H.s). 3.89(2H.t). 4.02(2H.t). 4.24{2H.t). 
6.81 (4H.S). 7.52(1 H.s) 

b) The product obtained in a) above was hydrolyzed and treated in substantially the same manner as 
described in Example 1(1) to give 5-[6-{4-methoxyphenoxy)hexylaminocarbonylH-methylamino-1- 
propylimidazole (48%) as an oil. 

As picrate: 

Melting point: 99 • lOO'C 

IR(KBr) (max)cm-': 3440. 3310. 1625. 1335. 1320, 1225 

NMR(DMS0-d6) 5 : 0.81 (3H,t). 1.2-1. 9(1 OH.m). 2.85(3H.s). 3.23(2H,q}. 3.69(3H.s). 3.88(2H.t). 4.27(2H.t). 
6.83(4H,s). 7.77(1 H,t). 8.59{2H,s). 8.75(1 H.s) 

c) The product obtained in b) above was cyclized and treated in substantially the same manner as 
described in Example 1 b) to give l.3.6,7-tetrahydro-1-[6-{4-methoxyphenoxy)hexyl]-3-methyi-6-propyl-7- 
oxoimidazo[4.5-c][1,2.61thiadiazine 2-oxide (66%) as an oil. 

High Resolution MS (C21H30N4O4S): 
Calculated: 

434.1986 
Found: 

434.2007 

!R(KBr) (max)cm-V 1665. 1220. 1135 
NMR(CDCl3) 6 : 0.95(3H.t). 1. 3-2.1 (10H.m). 3.45{3H.s), 3.62(1 H.q). 3.76(3H.s), 3.89(2H.t). 4.00(1 H.q). 
4.21 (1 H.t), 4.25(1 H.t). 6.81 (4H.S). 7.45(1 H.s) 



Example 11: 

a) 7-Hexyl-3-Methylxanthine and 6-(4-methoxyphenoxy)hexyl bromide were reacted and treated in 
substantially the same manner as described in Example 9 a) to give 7-hexyi-l-t6-(4-methoxyphenoxy)- 
hexyl]-3-methylxanthine (71%) as an oil. 

IR(Nuiol) (max)cm-"': 1710. 1660. 1230 
NMR(CDCl3) S : 0.88(3H.t). 1.1 -2.0(1 6H.m). 3.58(3H.s). 3.76(3H.s). 3.89(2H.t). 4.02(2H.t). 4.27(2H.t). 
6.81 (4H.S). 7.51 (1H.S) 

b) The product obtained in a) above was hydrolyzed and treated in substantially the same manner as 
described in Example 1 a) to give 1-hexyI-5-[6-(4-methoxyphenoxy)tiexylaminocarbonyl]-3-methylimida20l 
(24%). 

Melting point: 35 - 36 *'C 
IR(KBr) (max)cm-^: 3420. 3290. 1605. 1230 
NMR(CDCl3) 5 : 0.87(3H.t). 1.1-1.9(16H.m). 2.87(3H.s). 3.38(2H.q). 3.76(3H.s). 3.90(2H.t). 4.22(2H.t). 
6.81 (4H.S). 7.22(1 H.s). 7.24(1 H.bs) 

c) The product obtained in b) above was cyclized and treated in substantially the same manner as 
described in Example 1 b) to give 6-hexyl-1.3.6,7-tetrahydro-1-[6-(4-methoxyphenoxy)hexyl]-3-methyl-7- 
oxoimidazo[4.5-c][1.2.6]thiadiazine 2-oxide (89%). 

Melting point: 56 - 57 *»C 
IR(KBr) (max)cm-^: 1680, 1235, 1120 
NMR(CDCl3) 5 : 0.88(3H.t). 1.1 -2.0(1 6H.m). 3.45(3H.S). 3.62(1 H.q). 3.76(3H,s). 3.89(2H.t), 4.02(1 H.q). 
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Elemental Analysis from C24H35N40*S: 
Calculated: 

C. 60.48: H. 7.61: N. 1175 
Found: 

C, 60.56; H. 7.63: N, 11,88 



Example 12: 

a) Theobromine and 6-(4-chlorophenoxy)hexyl bromide were were reacted and treated in substan- 
tially the same manner as described in Example 9 a) to give 6-(4-chlorophenoxy)hexyltheobromine (61%). 

Melting point: 97 - 98 'C 
IR{KBr) (max)cm-': 1720. 1675, 1255 
NMR(CDCl3) 5 : 1.3-1.9(8H.m). 3.57(3H.s), 3.91 (2H.t). 3,98(3H,s), 4.01 (2H.t), 6.79{2H.td). 7.20(2H,td). 
7.50(1 H,s) 

b) The product obtained in a) above was hydroiyzed and treated in substantially the same manner as 
described in Example 1 a) to give 5-(6-(4-chlorophenoxy)h0xylaminocarbonyl]-1-methyl-4- 
methyiaminoimidazole (22%) as an oil. 

As picrate: 

Melting point: 138 - 139 *'C 

IR(KBr) (max)cm-': 3320. 3270. 1625. 1305. 1240 

NMR{DMS0-d6) S : 1.2-1.9(8H.m). 2.85(3H.s), 3.23(2H.q). 3.88(3H,s). 3.95(2H.t). 6.92(2H,td), 7.30- 
(2H,td). 7.61 (IH.t). 8.59(2H.s). 8.68(1 H.s) 

c) The product obtained in b) above was cyclized and treated in substantially the same manner as 
described in Example 1 b) to give 1-[6-(4-ch!orophenoxy)hexyl]-1.3.6,7-tetrahydro-3.6-dim thyl-7- 
oxoimida2o[4,5-c]t1.2.6]thiadia2ine 2-oxide (79%). 

Melting point: 97 - 98 *C 
IR{KBr) (max)cm-': 1660. 1245. 1 125 
NMR(CDCl3) 5 : 1 .3-1 .9(8H.m), 3.44{3H.s). 3.64(W.q). 3.91 (2H,t), 4.00(1 H.q). 6.79(2H.td). 7.21(2H.td). 
7.41 (1H,s) 

Elemental Analysis from CisHzaNAOaSCI: 
Calculated: 

C. 52,61 ;H. 5.64; N, 13.63 
Found: 

C. 52.64; H, 5.67: N, 13.60 



Example 13: 

a) 3-Methyl-7-propylxanthine and 6-(4-chlorophenoxy)h0xyl bromide were reacted and treated in 
substantially the same manner as described in Example 9 a) to give l-{6-(4-chlorophenoxy)hexyl}-3-methyl- 
7-propyfxanthine (51%). 

Melting point: 50-51 **C 
IR(KBr) (max)cm-': 1700, 1645. 1240 
NMR(CDCl3) 6 : 0.95(3H.t). 1. 3-2.1 (lOH.m), 3.58(3H.s), 3.91(2H.t). 4,01(2H.t). 4.24(2H,t), 6.79(2H. td). 
7-2l(2H.td). 7.52(1 H.s) 

b) The product obtained in a) above was hydroiyzed and treated in substantially the same manner as 
described in Example 1 a) to give 5-[6-(4-chlorophenoxy)hexylaminocarbonyl]-4-methylamino-1- 
propylimidazole (38%). 

Melting point: 66 - 67 **C 
IR(KBr) (max)cm-': 3350. 3210. 1640. 1235 
NMR(C0Cl3) 6 : 0.81(3H.t). 1 .3-2.0(10H.m). 2.87(3H,s). 3,38(2H.q). 3.91(2H.t). 4.19(2H.t). 6.79(2H.td). 
7.21(2H.td), 7.23(1H.s). 7.32(1H. bs) 

c) The product obtained in b) above was cyclized and treated in substantially the same manner as 
described in Example 1 b) to give 1-[6-(4-chlorophenoxy)hexyl]-1,3.6.7-tetrahydro-3-methyl-6-propyl-7- 
oxoimidazo(4.5-c][1.2.6]thiadiazine 2-oxide (72%). 

Melting point: 62 - 63 *'C 

IR(KBr) (max)cm-': 1670. 1240. 1130 
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NMR(CDCl3) 5 : 0.95(3H.t). 1. 3-2.1 (10H.m), 3.45(3H.s). 3.63(1H.q). 3.91(2H.t). 4.01(1H.q). 4.21(1H,t). 
4.25(1 H.t). 6.79(2H.td). 7.21 {2H.td). 7.45(1 H.s) 

Elemental Analysis from C2CH27N4O3SCI 
Calculated: 

a 54.72; H. 6.20: N. 12.76 
Found: 

C. 54.68: H. 6.15; N. 12.77 



10 Example 14: 

a) 7-Hexyl-3-methylxanthine and 6-(4-chIorophenoxy)hexyl bromide were reacted and treated in 
substantially the same manner as described in Example 9 a) to give 1-[6-(4-chIorophenoxy)hexyl]-7-hexyl-3- 
methylxanthine (84%) as an oil. 

75 IR(Nujol) (max)cm-': 1705. 1660. 1240 

NMR(CDCl3) 6 : 0.88(3H.t). 1.1 -2.0(1 6H.m). 3.58(3H.s). 3.91(2H.t). 4.02(2H.t). 4.27(2H.t). 6.79(2H.td). 

7.20(2H.td). 7.52(1 H.S) 

b) The product obtained in a) above was hydrolyzed and treated in substantially the same manner as 
described in Example 1 a) to give 5-[6-(4-chlorophenoxy)hexylaminocarbonyl]-l-hexyl-4- 

20 methylaminoimidazole (29%). 
Melting point: 55 - 56 **C 
IR(KBr) (max)cm--: 3310. 3250. 1615. 1245 
NMR(CDCl3) 5 : 0.87(3H.t). 1.M.9(16H,m). 2.87(3H.s). 3.53(2H,q). 3.92(2H.t). 4.22(2H.t). 6,79(2H.td). 
7.21 (2H.td). 7.24(1 H.s. 1 H.bs) 
26 c) The product obtained in b) above was cyclized and treated in substantially the same manner as 

described in Example 1 b) to give l-(6-(4-chlorophenoxy)hexylh6-hexyl-1.3.6,7-tetrahydro-3-methyl-7- 
oxoimida20[4.5-c][1.2,6]thiadiazine 2-oxide (72%). 
Melting point 38 - 39 'C 
High Resolution MS (CaaHaaNAOaSCI): 
30 Calculated: 

480.1960 
Found: 

480.1960 

IR(Nujol) (max)cm"': 1660. 1240, 1140 
35 NMR(CDCl3) 5 : 0.88(3H.t). 1.1 -2.0(1 6H.m). 3.45(3H.s). 3.64(1H.q). 3.91(2H.t). 4.00(1H.q). 4.24(1H.t), 

4.28(1 H,t). 6.79(2H.td).'7.21(2H.td). 7.44{1H.s) 



Example 15: 

40 

The compound (0.5 g) obtained in Example 3 was added to 15 ml of thionyl chloride, and the mixture 
was stirred at ca. 50'C for 24 hours. The reaction mixture was then concentrated under reduced pressur 
to dryness. The residue was then subjected to silica gel column chromatography using a chloroform/ thanol 
(25:1 (v/v)) eluent to give 0.16 g (29%) of l.benzyl-5-chloro-1,3.6.7'tetrahydro-3,6-dimethyl-7-oxoimida20- 
45 [4,5-c]t1.2,6Hhiadiazine 2-oxide. 
Melting point: 117- 118'C 
IR(KBr) (max)cm-': 1655. 1140 

NMR(CDCl3) B : 3.41 (3H.s). 3.92(3H.s). 4.64(1 H,d). 5.36(1 H.d), 7.32(5H.s) 
Elemental Analysis from C13H23N4O2SCI: 
50 Calculated: 

C. 48.07; H, 4.03; N. 17.25 
Found: 

C. 47.92; H. 3.93: N. 17.16 



55 
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Example 16: 

a) The compound (1.0 g) obtained in Example 8 was dissolved in 20 ml of dry carbon tetrachloride 
dissolved, and 5 ml of a carbon tetrachloride solution containing 0.47 g of sulfuryl chloride was added 
5 gradually thereto at room temperature while removing moisture. The mixture was then stirred for 2 hours. 
The reaction mixture was poured into a saturated sodium hydrogen carbonate solution and then extracted 
with chloroform. The extract was dried and concentrated under reduced pressure to dryness. The residue 
was then subjected to silica gel column chromatography using a chloroform eluent to give 0.33 g (30%) of 
5-chloro-1 .3.67-tetrahydro-3.6-dimethyl-1 -(4-phenoxy)butyl-7-oxoimida20[4,5-c][1 .2.6]thiadia2ine 2-oxide. 
10 Melting point: 69 - 71*'C 

IR(KBr) (max)cm"': 1660. 1245. 1140 

NMR(CDCl3) 5 : 1 .7-2.0(4H.m). 3.41 (3H,s). 3.5-3.8(1 H.m). 3.92(3H.s). 3.98(2H.t), 4.0-4.3(1 H.m). 6.80-7.04- 
(3H.m). 7.16-7.38(2H.m) 

Elemental Analysis from CisHt9Ni03SCI: 
75 Calculated: 

C. 50.19: H. 5.00; N, 14,63 
Found: 

C, 50.10: H. 4.94; N. 14.58 

20 

Examples 17-21: 

The following compounds were prepared in substantially the same manner as described in Example 16. 

25 

Example 17: 5-chloro-1 .3,67-tetrahydro-1 -[4-(4-methoxyphenoxy)butyl]-3-methyl-6-propyl-7-oxoimidazoI4.5- 
c][1 .2.6]thiadia2ine 2-oxlde (20%) 

High Resolution MS (C19H2SN4O4.SCI): 
30 Calculated: 
440.1283 
Found: 

440.1284 . 

IR(Nuiol (max)cm-': 1660. 1230, 1 140 
35 NMR(CDCl3) 6 : 0.97(3H.t). 1.8-2.1(6H.m). 3.42{3H.S). 3.60(1 H.q). 3.75(3H.s), 3.93{2H.t). 4.01 (IH.t), 4.26- 
(iH.t). 4.31 (1H,t). 6.81j(4H.s) 



Example 18: 5-chloro-1 ,3.6.7-tetrsihydro-1 -[8-{4-methoxyphenoxy)hexyl]-3-methyl-6-propyl-1 .3.6.7- 
40 tetrahydro-7-oxoimida20[4,5-c][1.2.6]thiadia2ine 2-oxide (20%) 

High Resolution MS (CaiHzaNtOiSCI): 
Calculated: 
468.1599 
45 Found: 

468.1606 

IR(Nujol) (maxjcm-': 1665. 1230. 1140 
NMR(C0Cl3) 5 : 0.97(3H,t). 1. 3-2.1 (l6H.m). 3.42(3H,s). 3.61(1H.q). 3.76(3H.s). 3.89(2H.t). 4.00(lH,q), 
4.26(1 H.t). 4.31 (IH.t). 6.81 (4H.s) 

50 

Example 19 : 5-chloro-6-hexyl-l ,3.6,7-tetrahydro-1-[6-(4-methoxyphenoxy)hexyt]-3-methy!-7-oxoimidazo(4,5- 
c][1.2.6]thiadia2ine 2-oxide (25%) 

55 Melting point: 48 - 49*'C 

IR(KBr) (max)cm-': 1660. 1225. 1140 
NMR(CDCl3) 5 : 0.89(3H.t). 1.1 -2.0(1 6H.m). 3.42(3H.s). 3.61 (1H.q). 3.76(3H.s). 3.89(2H.t). 3.99(1 H.q). 
4.28(1 H.t). 4.33(1 H.t), 6.81 (4H.s) 
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Elementary Analysis from C24H3SN4O4SCI: 
Calculated: 

C. 56.40; H. 6.90; N. 10.96 
Found: 

C. 56.14; H. 6.79; N. 11.13 



Example 20: 5-chioro-l -[6-(4-chIorophenoxy)hexyI]-1 .3,6»7-tetrahydro-3.6-dimethyl-7-oxoimida20[4.5-c]- 
(1.2,6]thiadia2ine 2-oxide (20%) 

Melting point: 81 - 82* C 
IR(KBr) {max)cm-': 1680. 1245, 1140 
NMR(CDCl3) 5 : 1.3-1.9(8H.m). 3.41 (3H.s). 3.63(1 H,q). 3.90(2H.t). 3.92(3H,s). 3.95(1 H.q). 6.79(2H.td), 

7.21(2H.td)' 

Elemental Analysis from C18H22N4O3SCI2: 
Calculated: 

C. 48.54; H. 4.98; N, 12.58 
Found: 

0. 48.69; H, 4.95; N. 12.43 



Example 21^ 5-chioro-1-[e-{4-chlorophenoxy)hexyI]-1 .3.6.7-tetrahydro-3-methyl-6-propyl-7-oxoimida2ot4.5-c]- 
[1.2,6]thiadia2ine 2-oxide (23%) 

Melting point: 83 - 84*C 
iR(KBr) (max)cm-^: 1665. 1240. 1125 

NMR(C0Cl3) 6 : 0.97(3H.t). 1. 2-2.1 (lOH.m). 3.42(3H.s). 3.62(1 H.q), 3.91 (2H.t). 3.99(1 H.q). 4.26(1 H.t). 4.30- 
(IH.t), 6.79{2H.td), 7.21(2H.td) 

Elemental Analysis from C2CH26NXO3SCI2: 
Calculated: 

C, 50.74: H, 5.53: N. 11.83 
Found: 

C. 50.82; H. 5.55: N, 11.68 



Example 22: 

a) 1,3.7.8-Tetramethylxanthine was hydrolyzed and treated in substantially the same manner as 
described in Example 1 a) to give 1,2-dimethyl-4-methylamino-5-methylaminocart>onylimidazole (23%) as 
an oil. 

As hydrochloride: 

NMR(CDCl3) 6 : 2.54(3H.s). 2:73(3H.d). 2.88(3H.s). 7.78(1 H.q) 

b) The product obtained in a) above was cyclized and treated in substantially the same manner as 
described in Example 1 b) to give 1,3,6.7-tetrahydro-1.3.5.6-tetramethyl-7-oxoimida20[4.5-c][1.2.6h 
thiadiazine 2-oxide (71%). 

Melting point: 134- 135* C 
IR(KBr) (max)cm-^: 1665. 1120 

NMR(CDCl3) 5 : 2.41 (3H.S). 3.32(3H.s), 3.43(3H.s). 3.87(3H.s) 



Example 23: 

a) 1 .3.8-Triphenyl-7-propylxanthine was hydrolyzed and treated in substantially the same mann 
described in Example 1 a) to give 2-phenyl-4-phenylamino-5-phenylaminocarbonyl-1-propylimid 
(46%). 

NMR(CDCl3) 6 : 0.83(3H.t). 1, 6-2.1 (2H.m). 4.38-4.56(2H.m). 6.01 (IH.s). 6.8-7.7(1 5H.m). 9.54(1 H.bs) 
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b) The product obtained in a) above was cyclized and treated in substantially the same manner as 

described in Example 2 b) to give l.3.6.7-tetrahydro-1,3,5-triphenyl-6-propyl-7-oxoimida2o[4.5-c][1.2.6h 
thiadiazine 2-oxide (58%). 

Melting point: 76 - 77*" C 

IR(CHCl3) (max)cm-^: 1675. 1105 

NMR{CDCl3) 5 : 0.87(3H.t). 1.7-2,1(2H.m), 4.1-4.6(2H.m). 7.3-7.7(1 5H.m) 



Example 24: 

a) 8-Benzyl-1,3-diphenyl-7-propylxanthine was hydrolyzed and treated in substantially the same 
manner as described in Example 1 a) to give 2-ben2yl-4-phenylamino-5-phenyIaminocarbonyl-l-pro- 
pylimidazole (57%). 

NMR(CDCl3) 5 : 0.90(3H.t), 1.4-1 .9(2H.m). 4.14(2H.s). 4.18-4.37(2H.m). 5,91{1H,S). 6.7-7.4(1 5H,m), 9.53- 
(IH.bs) 

b) The product obtained in a) above was cyclized and treated in substantially the same manner as 
described in Example 2 b) to give 5-benzyl-1,3.6.7-tetrahydro-l,3-diphenyl-6-propyl-7-oxoimida2Q[4.5-c]- 
[1,2,6]thiadiazine 2-oxide (77%). 

Melting point: 64 - 65' C 
IR(CHCl3)(max)cm-': 1675. 1105 

NMR(C0Cl3) 5 : 0.85(3H.t). 1.4.1.8(2H,m). 3.9-4.3(2H.m). 4.14(2Ks). 7.1-7.8(1 5H.m) 



Claims 

1. A compound of the general formula I 

o 1^ 

Ra 

wherein Ri . Ra and Ri are the same or different and each represents an alkyi group, an aryl group or an 
aralkyi group, each of which may have one or more substituents; and R3 represents a hydrogen atom, a 
halogen atom, an alkyl group, an aryl group or an aralkyi group, each of which groups may have one or 
more substituents. 

,2. A compound as defined in claim 1. wherein Ri, R2 and R* are each a Ci-Cio-alkyl group 
unsubstituted or substituted by one or more halogen atoms. 0x0 groups, amino groups, mono-or di-Ci-Ce- 
alkylamino groups, hydroxyl groups, Ci-Ce-alkoxy groups, phenoxy groups, morpholino groups, pyrrolidine 
groups, piperidino groups, or phenoxy groups which in turn are unsubstituted or substituted by one or more 
halogen atoms. Ct-C* -alkyl groups, hydroxy groups. Ci-C*-alkoxy groups, amino groups, mono-or di-Ci- 
C4-aikylamino groups. oxo-(Ci-Ci)-alkyl groups, sulfonamide groups or nitro groups, or Ri. R2 and Ri 
represent a phenyl or naphthyl group unsubstituted or substituted by one or more halogen atoms. Ci-Cc- 
alkyl groups, nitro groups, amino groups, hydroxyl groups, mono-or di-Ci-Ce-alkylamino groups. Ci-Cc- 
alkoxy groups, phenoxy groups, sulfonamide groups or oxo-Ci-Ce -alkyl groups: or Ri, R2 and Ri represent 
a benzyl or phenethyl group wherein the benzene ring is unsubstituted or substituted by one or more 
halogen atoms, nitro groups, hydroxyl groups, amino groups, mono-or di-Ct-Cc-alkylamino groups, Ci-Ce- 
alkoxy groups, phenoxy groups, sulfonamide groups or oxo-Ci-Ce -alkyl groups: and Ra is a hydrogen atom, 
a halogen atom, a Ci-Cio-alkyl group which is unsubstituted or substituted by one or more halogen atoms, 
0x0 groups, amino groups, mono-or di-Ci-Cs-alkylamino groups, hydroxyl groups. Ci-Cc-alkoxy groups, 
phenoxy groups, morpholino groups, pyrrolidine groups, piperidino groups or phenoxy groups, which in turn 
are substituted by one or more halogen atoms, Ci-C* -alkyl groups, hydroxy groups. Ct-Ci-alkoxy groups, 
amino groups, mono-or di-Ci-Ci-alkylamino groups. oxo-Ci-C^-alkyl groups, sulfonamide groups or nitro 
orouDs: or Ri is a ohenvl or nanhthvi 



(I) 
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IS 



atoms. C.-Cs-alkyI groups, nitro groups, amino groups, hydroxyl groups, mono-or dr-C-Cs-alkylamino 
groups C-Cs-alkoxy groups, phenoxy groups, sulfonamido groups or oxo-C.-Cs-alkyI groups; or R3 is a 
benzyl "or phenethyl group wherein the benzene ring is unsubstituted or substituted by one or more halogen 
atoms, nitro groups, hydroxyl groups, amino groups, mono-or di-C-Cs-alkylamino groups. C-Cs-aikoxy 
groups, phenoxy groups, sulfonamido groups or oxo-Ci-Cs-alkyI groups. 

3 A compound as defined in claim 1. wherein R. is an unsubstituted C-C-c-alkyl group, a phenyl 
group a benzyl group or a C-Co-alkyl group which is substituted by an 0x0 group, a C.-Ct-alkoxy group, 
a phenoxy group, a morpholino group or a phenoxy group which in turn is substituted by a halogen atom or 
a C--C*-alkoxy group: Rj is a C-Cs-alkyI group or a phenyl group: R3 is a hydrogen atom, a halogen atom, 
a C-Cs-alkyl group, a phenyl group or a benzyl group: and R. is a C-Co-alkyl group or a benzyl group. 

4 A compound as defined in claim 1. wherein R, is an unsubstituted Ci-Cio-alkyl group, a phenyl or 
benzyl group or a C.-Cio-alkyl group, which is substituted by an 0x0 group, methoxy. morpholino. phenoxy 
or phenoxy substituted by chlorine or methoxy: Ra is methyl or phenyl. R3 is hydrogen, methyl, phenyl, 
benzyl or chlorine and R* is Ci-Cs-alkyI or benzyl. 

5. A process for the preparation of a compound of the general formula (1): 



20 



25 



30 



N 35 

\ 



Ri-N 




(I) 



wherein R.. Ra and R* are the same or different and represent an alkyi group, an aryi group or an araikyl 
group, each of which may have one or more substituents: and R3 represents a hydrogen atom, a halogen 
atom, an alkyl group, an aryl group or an araikyl group, each of which group may have one or more 
substituents. which comprises reacting a compound of the general formula (III): 

O I 



R. 



(HD 



40 



45 



Wherein Ri. Ra and R* are as defined above: and Ra' represents a hydrogen atom, an alkyl group, an aryl 
group or an araikyl group, each of which group may have one or more substituents. with a thionyl halide in 
the presence of a tertiary amine and. if required, reacting the resulting compound with a halogenating agent. 

6. A phannaceutical composition which comprises as the active ingredient a compound as defined in 
claim 1 or a pharmacologically acceptable acid addition salt thereof and a pharmaceuticaily customary 
carrier and/or auxiliary. . 

7. Use of a compound as defined in claim 1 or a pharmacologically acceptable acid addition salt tnereot 
for the preparation of a medicament having hypotensive and vasodilating activity. 



50 
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Claims for the following contracting States: ES and GR 

1 . A process for the preparation of a compound of the general formula I 




wherein Ri . R2 and R* are the same or different and represent an alky! group, an aryl group or an aralkyl 
group, each of which may have one or more substituents: and Rs represents a hydrogen atom, a halogen 
atom, an alkyi group, an aryl group or an aralkyl group, each of which group may have one or more 
substituents, which comprises reacting a compound of the general formula (III): 




wherein Ri, R2 and Ri are as defined above; and R3' represents a hydrogen atom, an alky! group, an aryl 
group or an aralkyl group, each of which group may have one or more substituents. with a thionyl halide In 
the presence of a tertiary amine and. If required, reacting the resulting compound with a halogenating agent. 

2. A process as defined In claim 1 wherein Rt. R2 and Ri are each a Ci-Cio-alkyl group unsubstituted 
or substituted by one or more halogen atoms, 0x0 groups, amino groups, mono-or dl-Ci-Ce-alkylamlno 
groups, hydroxyl groups. Ci-Ce-alkoxy groups, phenoxy groups, morpholino groups, pyrrolidino groups, 
piperidino groups, or phenoxy groups which in turn are unsubstituted or substituted by pne or more halogen 
atoms. Ci-Ci-aIkyl groups, hydroxy groups, Ci-Ct-alkoxy groups, amino groups, mono-or di-Ci-C*- 
alkylamino groups. bxo-(Ci-C4)-alkyl groups, sulfonamide groups or nitro groups, or Ri. R2 and Ri 
represent a phenyl or naphthyl group unsubstituted or substituted by one or more halogen atoms. Ci-Cc- 
alkyl groups, nitro groups, amino groups, hydroxyl groups, mono-or di-CfC67alkylamino groups. Ci-Ce- 
alkoxy groups, phenoxy groups.. sulfonamide groups or oxo-Ct-Cs-alkyI groups; or Ri. R2 and Ri represent 
a benzyl or phenethyl group wherein the benzene ring is unsubstituted dt substituted by one or more 
halogen atoms, nitro groups, hydroxyl groups, amino groups, mono-or dl-Ci-Ce -alky (amino groups. Ci-Cs- 
alkoxy groups, phenoxy groups, sulfonamide groups or oxo-C^-Cc-alkyl groups; and Ra Is a hydrogen atom, 
a halogen atom, a Ci-Cio-alkyl group which is unsubstituted or substituted by one or more halogen atoms. 
0x0 groups, amino groups, mono-or dl-Ci-Cc-alkylamino groups, hydroxyl groups. Ci-Cc-alkoxy groups, 
phenoxy groups, morpholino groups, pyrrolidino groups, piperidino groups or phenoxy groups, which in turn 
are substituted by one or more halogen atoms, Ci-Ci-alky! groups, hydroxy groups. Ci-Ci-alkoxy groups, 
amino groups, mono-or di-Ci-Ci-alkylamino groups, oxo-Ci-Ci-alkyl groups, sulfonamide groups or nitro 
groups; or R3 is a phenyl or naphthyl group which is unsubstituted or substituted by one or more halogen 
atoms. Ci-Cfi-aikyI groups, nitro groups, amino groups, hydroxyl groups, mono-or di-Ct-Ce-alkylamino 
groups. Ci-C6-alkoxy groups, phenoxy groups, sulfonamide groups or oxo-Ci-Ce-alkyI groups; or R3 is a 
benzyl or phenethyl group wherein the benzene ring Is unsubstituted or substituted by one or more halogen 
atoms, nitro groups, hydroxyl groups, amino groups, mono-or di-Ci-Ce-alkylamino groups, Ci-Cc-alkoxy 
groups, phenoxy groups, sulfonamide groups or oxo-Ci-Cc-alkyI groups. 
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3. A process as defined in claim 1. wherein is an unsubstituted Ci-C'c-alkyl group, a phenyl group, 
a benzyl group or a Ct-Cis-alkyl group which is substituted by an oxo group, a Ct-Cd-alkoxy group, a 
phenoxy group, a morpholino group or a phenoxy group which in turn is substituted by a halogen atom or a 
Ci-Cd-alkoxy group; R2 is a Ci-C6-alkyl group or a phenyl group: R3 is a hydrogen atom, a halogen atom, a 

5 Ci-Ce-alkyl group, a phenyl group or a benzy! group: and R4 is a Ci-C^o-a!kyl group or a benzyl group. 

4. A process as defined in claim 1, wherein Ri is an unsubstituted C'-C-o-alkyl group, a phenyl or 
benzyl group or a C*-Cic-alkyl group, which is substituted by an 0x0 group, methoxy, morpholino, phenoxy 
or phenoxy substituted by chlorine or methoxy; R2 is methyl or phenyl, R3 is hydrogen, methyl, phenyl, 
benzyl or chlorine and R* is Ci-Ce-alkyI or benzyl. 

10 5. Use of a compound as defined in claim 1 or a pharmacologically acceptable acid addition salt thereof 
for the preparation of a medicament having hypotensive and vasodilating activity. 
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